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A laboratory program was undertaken to study the factors affecting the results obtained using nuclear gages to determine soil
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The testing program consisted of conducting readings on laboratory compacted soil samples with the nuclear readings being
taken across the compaction plane. Six different soil types were used in this study ranging from sands, sands and gravel, shales,
sandstone, to clay. Tests indicate that the compacted soil samples had a soil density variation with a standard deviation of about
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The density calibration curves obtained by nuclear methods indicate a standard deviation of 4 1/2 pounds per cubic foot for the
backscatter and 2 1/2 pounds per cubic foot for the transmission type gages. By collimation of the source the standard deviation of
the backscatter type gage calibration was reduced to 2 1/2 pounds per cubic foot. No affect of soil type upon the calibration curves
was noted in this study.

The effect of surface roughness was studied by use of regularly spaced grooves on the soil surface. The readings obtained with
backscatter type gages were very sensitive to surface roughness while the transmission type gages were only slightly affected by
surface roughness. Errors in density of six to eight pounds per cubic foot occurred due to surface roughness when backscatter type
gages are used to determine soil density.

The volume of the soil affecting the nuclear readings was determined to be about 0.05 cubic foot for both the backscatter and
transmission type gages.
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